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Public Summary:

Neural stem cells have been adopted to model a wide range of neuropsychiatric conditions in vitro. However, how well such models
correspond to in vivo brain has not been evaluated in an unbiased, comprehensive manner. We used transcriptomic analyses to
compare in vitro systems to developing human fetal brain and observed strong conservation of in vivo gene expression and network
architecture in differentiating primary human neural progenitor cells (phNPCs). Conserved modules are enriched in genes associated
with ASD, supporting the utility of phNPCs for studying neuropsychiatric disease. We also developed and validated a machine learning
approach called CoNTEXT that identifies the developmental maturity and regional identity of in vitro models. We observed strong
differences between in vitro models, including hiPSC-derived neural progenitors from multiple laboratories. This work provides a
systems biology framework for evaluating in vitro systems and supports their value in studying the molecular mechanisms of human
neurodevelopmental disease. Copyright © 2014 Elsevier Inc. All rights reserved.

Scientific Abstract:

Neural stem cells have been adopted to model a wide range of neuropsychiatric conditions in vitro. However, how well such models
correspond to in vivo brain has not been evaluated in an unbiased, comprehensive manner. We used transcriptomic analyses to
compare in vitro systems to developing human fetal brain and observed strong conservation of in vivo gene expression and network
architecture in differentiating primary human neural progenitor cells (phNPCs). Conserved modules are enriched in genes associated
with ASD, supporting the utility of phNPCs for studying neuropsychiatric disease. We also developed and validated a machine learning
approach called CoNTEXT that identifies the developmental maturity and regional identity of in vitro models. We observed strong
differences between in vitro models, including hiPSC-derived neural progenitors from multiple laboratories. This work provides a
systems biology framework for evaluating in vitro systems and supports their value in studying the molecular mechanisms of human
neurodevelopmental disease.
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